Structural unemployment differs from cyclical unemployment by not disappearing in cyclical booms. In economic theory, structural unemployment is usually analyzed in terms of the concept of equilibrium unemployment (the "natural unemployment rate" in Friedman's terminology). Two elaborate concepts of equilibrium unemployment -the non-accelerating inflation rate of unemployment (the NAIRU) and the unemployment rate that induces firms and workers to accept the same real wage (the PS-WS-model) are used as analytical framework for the paper. These models are also related to search models for the labor market, in which unemployment equilibrium is defined as a situation where the number of individuals finding jobs equals the number of individuals who are separated from jobs. But it is argued in the paper that it is reasonable to widen the concept of structural unemployment to also include unemployment persistence, that is, a tendency for unemployment to continue to be high for quite a while also after temporary unemployment-creating shocks. The paper pinpoints various factors that influence the level of structural unemployment, which differs in time and place. It ends with a discussion of how structural unemployment is influenced by policy actions.
Definitions
It is an old tradition in labor economics to distinguish between structural, frictional, and cyclical unemployment. Structural unemployment is then envisioned as a result of the institutional set up of the economy, including private and government organizations, types of market arrangements, demography, laws and regulations. In the literature, the importance of these institutional features for structural unemployment is particularly tied to their implications for demand for and supply of labor, price and wage formation, and the efficacy of search and matching processes in the labor market.
Frictional unemployment may be regarded as a subset of structural unemployment, mainly reflecting temporary unemployment spells as the result of job search and 2 matching difficulties in the connection with quits, new entries to the labor market, and job separation because of the employers' dissatisfaction with individual workers.
Cyclical unemployment differs from structural and frictional unemployment by basically being tied to short-term economic fluctuations. An empirical illustration of the importance of structural unemployment as compared to cyclical is that variations in actually measured unemployment rates have turned out to be much larger between cycles than within cycles, presumably reflecting differences in structural unemployment (Layard et al. 1991) . For example, the average unemployment rate over the business cycle in Western Europe has moved from about 3 percent in the mid-1960s to 6 percent in the mid-1970s and to 10 percent from the mid-1980s to the late 1990s. But as pointed out below, various unemployment-persistence mechanisms blur the distinction between cyclical and structural unemployment.
In economic theory, structural and cyclical unemployment are usually regarded as disequilibrium phenomena in the sense that they reflect excess labor supply at existing wages and hence that the labor market does not clear. Then, individual employers informally ration jobs. Nevertheless, technically (analytically) structural unemployment is often analyzed in terms of the concept of equilibrium unemployment. This means that the aggregate-unemployment level is in a "state of rest": existing excess labor supply is assumed to last as long as certain characteristics (parameters) of the economy are unchanged. If this equilibrium is dynamically stable, unemployment equilibrium may also be described as an unemployment level toward which the economy moves as long as new disturbances do not emerge. (The term "equilibrium" is used in several different ways in economics. It refers sometimes to the equality between demand and supply in a market, that is, to traditional "marketclearing", in other cases to a state that tends to continue over time regardless of whether the market clears or not. The concept of "equilibrium unemployment" is an example of the latter.)
It is useful to distinguish between two main analytical approaches to equilibrium unemployment: stock approaches and flow approaches.
Stock approaches focus on the difference, at a given point in time, between the workforce desired by firms (aggregate stock demand for labor) and the number of workers willing to work (aggregate stock supply of labor). Flow approaches deal with the difference between the flows in and out of the unemployment pool during a certain period. Flow-demand for labor is then represented by the supply of "job slots", 3 and flow-supply by offers by workers to fill such slots. These two approaches are related because stock demand and stock supply may also be derived in flow approaches. Let us start with stock approaches.
Stock equilibrium
Milton Friedmans's celebrated "natural unemployment rate" is a stock-equilibrium concept of structural unemployment:
"the level that would be ground out by the Walrasian system of general equilibrium equations, provided there is imbedded in them the actual structural characteristics of the labor and commodity markets, including market imperfections, stochastic variability in demand and supplies, the costs of gathering information about job vacancies and labor availabilities, the costs of mobility and so on" (Friedman 1968, p. 8).
Apparently, this concept of equilibrium unemployment covers structural and frictional unemployment as described earlier.
The non-accelerating inflation rate of unemployment (NAIRU) is close to Friedman's natural rate, though it emphasizes (more than Friedman does) the nonclearing character of the labor market. The NAIRU is explicitly defined as the unemployment rate at which inflation is constant. It is derived from an expectations-augmented Phillips curve, that is, a function that assumes that the price-inflation rate is a decreasing function of the unemployment rate and an increasing function of the expected rate of future inflation (Phelps, 1967) . In the simplest possible terms (with linear relations):
π is actual inflation, u is the unemployment rate, and π e is expected inflation. For given values of the (positive) parameters a, b and c, the equation may be depicted as a set of downward sloping short-term Phillips curves (SR i ), one curve for each set and for each value of π e ; (see Figure 1 ).
In the context of this model, it is usually (and realistically) assumed that economic agents ask for full compensation for expected inflation in the long run; thus c=1 in that time perspectives. It is usually also assumed that economic agents do not make systematic expectational errors in the long run; thus π π = e . The only unemployment rate consistent with these two assumptions is, from equation (1), curve, that is, the sum of labor supplied by households. The PS curve is the pricesetting curve of firms: for alternative unemployment levels and given nominal wages, the curve defines the price level desired by profit-maximizing firms that operate in imperfectly competitive product markets. Or the PS curve can be described as a labordemand relation, because it also expresses the combination of employment and real wages desired by profit-maximizing firms. Unemployment is then the horizontal difference between the PS and LS curves.
The WS curve defines wage-setting behavior. It depicts the influence of the (un)employment situation on the real-wage rate that the wage-setting process generates. The intuition is that firms feel compelled to offer higher real wages and that workers and unions demand higher real wages when the labor market is tight (low unemployment) than when it is slack. So by contrast to models with perfectly competitive 5 labor markets, a distinction is made between labor supply (by households) and wage setting (by firms, unions or more realistically a bargaining process).
The equilibrium real-wage rate is now w 0 , equilibrium employment N 0 , , , and equilibrium unemployment U 0 , the latter being the only unemployment level at which there are no incentives for agents to change prices relative wages and vice versa (corresponding to the equilibrium unemployment rate u* in Figure 1 ). This model will be called the PS-WS model of equilibrium (structural) unemployment.
As an illustration, suppose that the real-wage rate in Figure As expected, the higher the rate of job separation (s), the higher the equilibrium unemployment rate. And the higher the rate of job finding (f) -due to greater intensity and efficiency of job search and hence better job matching -the lower the equilibrium-unemployment rate.
Though the model is basically designed to highlight frictional unemployment, as described earlier, unemployment in the connection with job search and matching may also be due to continuing changes in the composition of demand and supply of different types of workers. This means that flow models of search and job matching also cover elements of what is usually regarded as structural unemployment, which illustrates the previous assertion that frictional unemployment may be regarded as a subset of structural unemployment.
It is natural and feasible to integrate flow and stock approaches to (un)employment determination. For instance, the efficacy of search and matching processes influences the positions of the PS and WS curves in Figure 2 (and the positions of the Phillips curves in Figure 1 ). The longer it takes firms to find the right workers for their vacancies, and the longer it takes work applicants to acquire suitable job offers, the more costly it is to hire workers, and the lower will be the labor-demand curvethe PS curve in Figure 2 . A poorly functioning search and matching process will force recruiting firms to offer higher wages than otherwise; the result is also a higher WS curve. In this way, flow models are related to previously discussed stock models.
Search and matching processes may also be seen as part of the short-term dynamics by which stock equilibrium is reached, with positive gross flows in and out of unemployment, netting to zero when there is flow and stock equilibrium.
Microeconomic foundations
All these macroeconomic models of structural unemployment assume that unem- In union-bargaining models, the real wage is instead set in a bilateral bargaining process between a union and a firm or an association of firms. Such models qualitatively yield the same result as the union-monopoly model, though the real wage will normally be lower and hence the employment level higher, because the firm is assumed to strive for a lower real-wage rate than the union. But neither type of union model answers the questions why there is no underbidding of existing wages by nonorganized workers and why unemployed union members do not leave the union.
There are also theoretical reasons and empirical evidence why the organization of bargaining, such as the degree of coordination and centralization of bargaining, would influence the outcome of the bargaining process and hence also the unemployment level. The most generally accepted hypothesis is probably that both highly centralized and highly decentralized bargaining are more conducive to employment than In efficiency wage models, by contrast, the microeconomic foundations of structural unemployment are based on the incentive structure of firms (for a survey see Yellen 1984). Firms, which are assumed to have all market powers in wage formation, set wages high enough to get a good selection of work applicants and to discourage workers from shirking and quitting. More specifically, firms set wages to balance the cost of higher wages against the productivity increase of having a more efficient work force. Only by accident would the wage level that is optimal for firms clear the labor market.
All these microeconomic theories are rather silent about the employment situation in informal labor markets, where minimum wages are not always respected, unions may not exist, collective bargaining agreements are not binding, efficiency wages are not important, and labor turnover costs are very low and hence insideroutsider mechanisms not important. Extreme examples are sellers of flowers or newspapers on street corners, shoeshine boys, and workers in the underground economy.
One conceivable explanation why some workers who are excluded from the formal labor market remain unemployed rather than choose to work in informal labor markets may be an unwillingness to take jobs that are regarded highly insecure and demeaning. Generous unemployment benefits help them to make this choice. It is significant that informal labor markets are particularly important in countries without unemployment insurance.
In the popular discussion of structural unemployment, it is often believed that labor-saving technological progress and related increases in labor productivity will 9 necessarily result in higher unemployment. Workers are asserted to become redundant because machines replace workers -a vision of technological unemployment as a special variation on structural unemployment. A usual conclusion is that some kind of work sharing is necessary to avoid ever-increasing unemployment. An obvious flaw of this argument is that a gradual rise in productivity will normally be accompanied by higher real wages and profits in the long run, and hence of real income. In this sense, productivity growth creates the foundation for higher demand for output, though deficiencies in aggregate demand may occasionally occur and contribute to recessions. In fact, no long-term trend of the unemployment rate can be detected during the last century.
So work sharing -in the form of a lower general pension age, more generous rules for early retirement, or fewer working hours -is not necessary to prevent gradually rising labor productivity from resulting in rising unemployment. Indeed, the literature in the field clarifies that work sharing is not even likely to contribute to reduced unemployment except in the very short run; one reason is that a reduction of the labor force tends to push up wages. But there is nevertheless a potential problem with continuing productivity growth. Some national economies may fail to adjust to changes in the composition of the demand for labor in the connection with uneven rates of productivity growth among sectors and types of workers (sector shifts or skill shifts in the labor market). This is a respectable explanation as to why unemployment rates among low-skilled workers have increased so much (in percentage points) in
Western Europe, where relative wages are quite rigid.
Unemployment persistence
One serious limitation with the concept of unemployment equilibrium as an expression of structural unemployment is that this concept is difficult to distinguish empirically from unemployment persistence, that is, inertia of unemployment after temporary shocks that have shifted the unemployment rate. Estimated equilibrium rates of unemployment tend to shadow the actual rate, which is an indication of un- Long spells of unemployment may also functions as a negative signal to prospective employers about the quality of individual workers. An example of a persistence mechanism that operates via the behavior of insiders is that they (possibly supported by unions) may exploit subsequent business upswings to push up their wages, hence discouraging firms from expanding their workforce.
All this suggests that unemployment persistence is an important factor behind
what is usually regarded as structural unemployment. A basic conclusion is that endogenous changes of private behavior after a temporary unemployment-creating shock make the concept of equilibrium unemployment too narrow as a description of structural unemployment. For instance, it is usual to regard prolonged high unemployment in Western Europe after the mid-1970s as the combined result of macroeconomic shocks and institutional rigidities that contribute to unemployment persistence. Hence, cyclical unemployment is asserted to have developed into structural unemployment. The result is strong "history dependence" of the unemployment rate. So it is reasonable to widen the concept of structural unemployment to also include unemployment persistence.
Policies that influence structural unemployment
Leaving the issue of legislated work sharing aside, what are the influences of government policy on structural unemployment? In the schematic PS-WS model presented earlier, the positions of the PS, WS, and LS curves reflect this influence. The discussion below is confined to taxes, transfer programs, regulations of job-protection, union powers, education/training, and other types of active labor market policy.
Taxes on labor insert a wedge between the labor costs paid by firms, the product wage (1 + t w )w, and the return to workers, the consumption wage, an increase in t w shifts the labor-demand relation (the PS curve) down, for example, to PS': at every real-wage rate (w), the demand for labor will be lower than before because the firm must now pay (1 + t w )w for its labor. As long as the WS curve is unchanged, the equilibrium position shifts from point a to point b in the figure, and the equilibrium employment level (N) and the real-wage rate (w) fall. These effects are relevant in the short run. The long-run effects are less obvious, and they depend on the extent to which wage setting adjusts to the tax wedge, which in turn depends on what happens to alternative incomes of workers, such as unemployment benefits and the return on household work. But for low-skilled workers, wages are often tightly regulated, which means that the wage costs for firms are likely to rise and labor demand will fall for this specific group of workers.
The results of empirical studies on these matters are somewhat ambiguous.
But on balance, it seems that aggregate employment is negatively affected by wider tax wedges not only in a short-and medium-term perspective but also in the long run (Nickell and Layard 1999).
More generous unemployment benefits enable workers to be more selective about offered jobs and hence search for longer time periods -as highlighted by the earlier discussed search approach. Frictional unemployment (or wait unemployment)
will then increase. Because the income loss in connection with unemployment becomes smaller, firms must offer higher wages to prevent shirking and to keep down quits, as highlighted by efficiency wage models. Moreover, workers and unions become less hesitant to ask for high wages, as emphasized by union and insider-outsider models. This tendency is accentuated by the fact that unemployment benefits are, as a rule, financed by taxes rather than by insurance fees directly tied to specific workers.
In terms of Figure 2 , the net effect of all this is that the PS curve is shifted down and the WS curve is shifted up, with rising equilibrium unemployment as a result. Unemployment persistence would also be predicted to increase. Job-security legislation is often singled out as another factor that tends to raise structural unemployment. Basically, such legislation raises the costs of hiring and of firing workers, the former because firms must consider the possibility of future firing costs when hiring workers. Firms will be less anxious to fire workers in recessions but also less interested in hiring workers in business upswings. A predicted effect is that employment tends to be stabilized at the actually existing level whatever this happens to be. In other words, (un)employment persistence would be expected to increase.
Since such legislation increases the market powers of insiders, this helps them to push up their wages. The predicted effect is an increase in the average unemployment rate over the cycle. Moreover, the market power of insiders and unions depends also on other legislation. Important examples are rules that extend the coverage of bargaining agreements to non-union firms and give large freedom for unions to use conflict weapons, such as the rights to sympathy strikes, secondary actions and blockades, and the right to take out small "key groups" in conflicts.
Most government policies discussed earlier tend to raise structural unemployment (including unemployment persistence). Of course, the other side of the coin is that a reversal of these policies is likely to reduce structural unemployment. But there are also well-known examples of government policies directly aiming to lower structural unemployment. Competition policy, which accentuates competition in product markets, induces firms to increase production and employment at given real wages; in terms of Figure 2 , the PS curve shifts to the right. Increased competition in product markets also makes product demand more sensitive to changes in wage costs. This is likely to restrain the wage demands by insiders; the WS curve shifts down. The net effect would be lower equilibrium unemployment.
Active labor market policy is designed to keep workers out of open unemployment in the short term and to subsequently help them to get jobs. In particular, laborexchange systems and retraining may improve matching between work applicants and vacancies. In terms of Figure 2 , the PS curve shifts up and the WS curve down with 13 falling structural unemployment as a result. Moreover, subsidized education and training that raises labor productivity for (previously) low-skilled workers are likely to raise demand for them and reduce the upward wage pressure for skilled workers. This tends to generate similar shifts in the PS and WS curves as in the case of improved labor market exchanges. Unemployment persistence would also be expected to recede.
On balance, empirical studies suggest that labor-market exchange and properly conduced training programs, in fact, are useful for reducing structural unemployment (Fig 2) . . .
